Sound conditioning primes the auditory system to low levels of acoustic stimuli and reduces damage caused by a subsequent acoustic trauma. This priming activates the HPA axis resulting in the elevation of plasma corticosterone with a consequent upregulation of glucocorticoid receptors (GR) in the cochlea and the paraventricular nucleus (PVN) of the hypothalamus in the mouse. This protective effect is blocked by adrenalectomy or pharmacological treatment with RU486 + metyrapone. Sound conditioning prevents GR down-regulation induced by acoustic trauma and subsequently enhances GR activity in spiral ganglion neurons. Increased SRC-1 expression, triggered by sound conditioning, positively correlates with the upregulation of GR in the cochlea. These findings will help to define the cellular mechanisms responsible for protecting the auditory system from hearing loss by sound conditioning.
Introduction
Sound conditioning is a well-studied paradigm where prior exposure to low levels of acoustic stimuli reduces the subsequent damage to the auditory system caused by acoustic trauma (Campo et al., 1991; Canlon et al., 1988; Ryan et al., 1994; Wang and Liberman, 2002) . The clinical significance of the sound conditioning paradigm has been established in young adults (Miyakita et al., 1992) . In spite of sound conditioning being a documented method of protecting against hearing loss, the underlying mechanisms have not been well characterized. Several mechanisms have been suggested to play a role in auditory protection by sound conditioning including the activation of antioxidant enzymes (Harris et al., 2006; Jacono et al., 1998) , inhibition of apoptosis (Niu et al., 2003) , increased tyrosine hydroxylase activity in the lateral efferent system (Niu and Canlon, 2002) , and glucocorticoid activation (Yoshida and Liberman, 2000) .
In addition to sound conditioning, the auditory system has been shown also to be resistant to acoustic trauma when pretreated with a variety of different stressors. Pre-treatment with acute stressors such as restraint (Wang and Liberman, 2002) , or heat shock (Yoshida et al., 1999) protects against subsequent acoustic trauma. These stressors are acting systemically, and protect the physiology and hair cell loss in the cochlea against subsequent trauma. Pre-treatment with restraint stress induces an elevation of plasma corticosterone that is correlated to defending the cochlea from damage (Wang and Liberman, 2002) . It has recently been demonstrated that glucocorticoid-dependent transcription factors regulate the effects of restraint stress in the cochlea (Tahera et al., 2006) . In addition, heat stress induces transcription of heat shock proteins that are known to regulate the activity of glucocorticoid receptors (Basu et al., 2003; Cvoro et al., 1998) , one of the prime targets for glucocorticoids. In response to stress, glucocorticoids are released as the main mediator of the hypothalamic-pituitary-adrenal axis (HPA). Despite the well-documented protective effect of different stressors (i.e., restraint, heat shock, sound conditioning) against acoustic trauma, it is not known if the HPA axis modulates and protects the sensitivity of the auditory system. One factor that may be common with these different stressors that prime the auditory system is glucocorticoid receptors. Here we utilize a sound conditioning paradigm followed by acoustic trauma to determine how the HPA axis modulates glucocorticoid signaling in the cochlea to alter hearing sensitivity. To date, there is little knowledge regarding the interactions between the HPA axis and the auditory system.
Methods

Animals
A total of 100 CBA male mice (B and K, universal AB Sweden), aged 10-12 weeks (25-29 g) without any evidence of middle ear pathology were used in this study. Before the experimental start, the animals were allowed to acclimatize to www.elsevier.com/locate/ynbdi Neurobiology of Disease 25 (2007) 189 -197 
